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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Yoriinge Mekanigi Orbital Mechanics
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi | AKTS Kredisi | _ Dere UTYQtL"a.”]a tagora;“ar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UZB 352
UZB 352E 6 3 5 3 0 0
Boliim / Program Uzay Miihendisligi
(Department/Program) [Astronautical Engineering
" Dersin Tiirii Miihendislik Tasarim 1Dersin Dili )
Ingilizce/English

Dersin Onkosullar
(Course Prerequisites)

(DNK 201E MIN DD veya DNK 201 MIN DD veya DNK 203E MIN DD
veya DNK 203 MIN DD) ve (MAT 201E MIN DD veya MAT 201 MIN DD

Dersin mesleki
bilesene katkisi, %

(Course Category

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
20% 0%

0% 80%

by Content, %)
Dersin I¢erigi
(Course Description)

Noktasal kiitlelerin dinamigi, iki cisim problemi, Zamana bagl yériinge konumu, Ug boyutlu
yoriingeler, Yoriinge belirleme, Yoriinge manevralari, Gezegenler arasi yoriingeler

Dynamics of point masses, Two body problem, Time dependent orbital position, Three
dimensional orbits, Orbit determination, Orbital Maneuvers, Interplanetary orbits

Dersin Amaci
(Course Objectives)

Yoriinge mekaniginin temel konularini tanitmak
Yere yakin ve yere 6zel yoriingeler ile ilgili temel bilgileri vermek
Gezegenlerarasi yoriingelerle ilgili temel hesaplar hakkindaki bilgileri vermek

To introduce the basic topics in orbital mechanics
To introduce the basic Information about the low Earth orbits and special Earth orbits

To introduce the basic Information about calculations of the interplanetary orbits

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla gegen dgrenciler:

Yériinge mekanigi ile Ilgili doga yasalarini anlar

Yoriinge mekanigi ile ilgili temel fiziksel 6zellikleri kavrar

Yoriinge elemanlarini bilir

Yere yakin yoriingeler ve kullanim alanlarini bilir

Koordinat sistemlerini bilir ve bunlar arasindaki doniistimleri yapar

Merkezi kuvvet yaklasiminda yoriinge belirlemesini (Gibbs yontemi vs.) yapar

Yoriingede gegen zaman ile ilgili hesaplari yapar

Yoriinge manevralari ile ilgili hiz degisim miktarlarini hesaplar

Gezegenler aras1 yoriingelerle ilgili temel tasarim biiyiikliiklerini (siire, hiz degisimi) hesaplar

Student, who passed the course satisfactorily can:

Understands the natural laws related with orbital mechanics

Understands the basic physical properties related with orbital mechanics

Knows the orbital elements

Knows the Low Earth Orbits and their usages

Knows the coordinate systems and performs the transformations among them
Determines the orbit in Central force approximation (such as Gibbs method, ete.)
Calculates the time passing in orbit

Calculates the speed changes related with the orbital maneuvers.

Calculates the basic design parameters (time, speed changes) related with the interplanetary
orbits.




Ders Kitabi
(Textbook)

Howard D. Curtis, 2005, Orbital Mechanics for Engineering Students, Elsevier
Aerospace Engineering Series, ISBN:0 7506 6169.

Diger Kaynaklar
(Other References)

Bate, R.R., D.D. Mueilerand J.E. White, 1971, Fundamentals of Astrodynamics,
Dover.

V.G. Szebehely, 1989, Adventures in Ceiestial Mechanics, University of Texas Press.
M. H. Kaplan, 1976, Modern Spacecraft Dynamics & Control, John Wiley.

W. E. Wiesel, 1992, Spaceflight Dynamics, McGraw-Hill.

Odevler ve Projeler

(Homework & Projects)

Odevler bir hafta sonra toplanacaktir. Odev sorularindan smavlarda yararlamlabilir.
Gezegenlerarasi yoriingelerle ilgili bir de donem 6devi hazirlanacaktir.

All homeworks are due to the next week after assignment. Homework problems may
be used as a source for exams. A term project on interplanetary orbits will be

prepared.

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Donem 6devinde MATLAB ya da FORTRAN kullanilmas gereklidir.

Usage of MATLAB or FORTRAN is necessary for the term project.

Diger Uygulamalar

(Other Activities)

Basari1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan 3 30%
(Midterm Exams)

Kisa Smavlar 5 20%
(Quizzes)

Odevler 4 0%
(Homework)

Projeler - -
(Projects)

Donem Odevi/Projesi 10%
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinav1 40%
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Kisa tarihge; Kepler, genel ¢ekim ve hareket yasalari, klasik (Kepler) yoriinge elemanlari, 1-2-3
yoriinge bozuntulari
2 Giines ve yildiz giinii, dairesel yoriingeler i¢in temel hesaplar, 6zel Diinya yoriingeleri, 4
3 Ozel Diinya yoriingeleri (devam), Firlatma, ydriinge manevralari 4-8
4 Gezegenlere nasil gidilir, kisitli i¢ cisim problemi 1-9
5 Yergekimi Ivmesi, agirliksizlik, merkezi kuvvetin etkisi altinda hareket, mekanik enerjinin 1-2
korunumu, a¢isa! momentumun korunumu, Keplerin ikinci yasasi, yoriingenin ¢ekli
6 Dairesel ve eliptik yoriingeler, Keplerin tigiincii yasasi, Vis-viva denklemi 1-2-4
7 Ucus acisi, parabolik ve hiperbolik yoriingeler, 2
8 Yoriingenin dogal koordinatlari, Lagrange katsayilari, 5
9 Gezegenler aras1 yoriinge hesaplari, etki kiiresi, yoriinge manevrasi tiirleri, 8-9
10 Konumun zamana bagli ifadesi 7
11 Yoriingenin belirlenmesi (Gibbs yontemi), 5-6
12 Uc boyutlu yoriingeler 3-5
13 Koordinat sistemleri ve doniigiimleri, 3-5
14 Jules tarihi, iki cisim problem 1-2
COURSE PLAN
Course
Weeks Topics Outcomes
1 Short history; Kepler, universal gravitation and motion taws, classical (Keplerian) orbital 1-2-3
elements, orbital perturbations
2 Solar and sidereal days, basic calculations for circutar orbits, special Earth orbits 4
3 Speciai Earth orbits (conl), launch, orbital maneuvers 4-8
4 How to go to planets, restricted three body problem 1-9
5 Gravitational acceleration, we'ghtnessness. motion under central force approximaton,
oonaervatan of mecharvca) energy and angular momentum, Kepler’s second law, geometdcal 1-2
shape of orbit
6 Circular and elliptical orbits, Keplers third law, vis-viva equation 1-2-4
7 Flight path angle, paraboiic and hyperbolic orbits 2
8 Perifocal frame, Lagrange coefficients 5
9 Interplanetary orbit calculations, sphere of influence, types of orbital maneuvers 8-9
10 Orbital position as a function of time 7
11 Orbital determination (Gibbs method), 5-6
12 Orbits in three dimensions 3-5
13 Coordinate systems and transformations, 35
14 Julian date, two-body problem 1-2




Dersin Uzay Miihendisligi Programuyla iliskisi

Katki
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1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)




